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(57)Abstract 

PURPOSE: To provide an automatic clock frequency 
control system in the OFDM system in which the 
clock frequency of a receiver is subjected to 
tracking control with the clock frequency of a 
received signal and to provide a transmitter and a 
receiver used for the system. 
CONSTITUTION: A sample value of a 
synchronization symbol waveform the same as that 
for a transmitter is stored in a synchronization 
symbol waveform memory 24. A cross correlation 
value calculation device 25 calculates cross 
correlation value between a sample value of a 
synchronization symbol waveform from the 
synchronization symbol waveform memory 24 and a 
sample value of a reception signal extracted from an 




..Re* 



http://www2Jpdl.jpo-miti.gojp/dbpweb/connecter/guest/DBPquery/ENGDB/wdispa^ 00/09/08 



Searching PAJ 



2/2 s<— 



A/D converter 22. A circuit section comprising a g t BS I *"||6| 

synchronization symbol position detector 27, a S ''^^ 

synchronization reception interval I 

detection/discrimination device 28, -an oscillated frequency control signal generator 29 a 
local oscillator 30 and a clock generator 31 controls each output clock frequency so as to 
be in matching with the clock frequency of the reception signal accurately based on the 
cross correlation value. 
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-*©«£#££ U -t©e*»&nfeS«5=-*fc«0!| 

[0 0 4 4] . BJBffl J/ V^IS3g^ J E U 2 4 C' 

ti. SITOB©BJJlBM£/>jK^/iS3g^^ y l 4 tmUffl 

mm y y&frw&toy-y-fJWLifi. m*. y?)v& 

«tC8 KTy fc©?^ £?jt^|/fg~ ^©JBTfabfefrEfeBit 
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[0 0 4 ft^^^iffi^jCoH^I 

S. H2(l*ft«^&s*ay*Jg^gmillb^© 

SI 1 ^Wcfc^TJBv^g'fSggg©:^ -i/ * 

fc*— K**£SHM-SJSiS»ae8H82 1 
i!88t^8!S!2 1 ©ffi*/<-^A> K^^-^^^y >y 

"TSA/D3E&S2 2 A/D^&#§2 2©ffi*-y-> 
^/U«*JB««**v-f 4xA* 3*15117 - y aiSHftS 2 

SMfc-LT t ^ 5 iRlfflflB 2/ > 3K^M^ ^ "J 2 4 t . Sffl-r 
-^$:ai*1-5^5 ; -^-fg^it6?!Itt«^S|2 6 40 
HWfl!2/>»K;b©«riailJ:fcfeWSfflKfe|ftflj-rs 

mmm i/ y tfjww#tm& 2 7t; 13 jib jb £/ > jk^b 
©■fiawiwfciFSfe-rsHJiHffls/^jK^sfliiaiiBiftffi • 
^«§2 8^, mmm®wfflwm^ft&$§2 9£. ?mm 

ttHKam[MR£4»2 9 ©ffi*M»«^CS"J^Tfll* 
BP5BlgS33 0©ffi*s«i»jfijgia8S[(cs^viT#St©^ 

[004 1] *%£ft©H&HR3£ftgg 2 1 t Sifl^- « 50 




Eli oizmti:^ 



'~ loo 4 5] x^ - ?®wikm£ 

tC, K@©|5ii2/>3jf;U©ttJT* 
«g«©»©fe& — o©iBitt»f , »6>«l©Ji8HBtf, 

Eli nc^-r«fce>{c, -y-^yy ywuyw 1 

~ 1 0 ^ d -v ?mm<DmMT\ 2 g^©fi# i^/<;b+ l 

v 

[004 6] il 2 tC^-ffflSffiBB^ft^tl 2 5 «u ±U 

a>mmmyy#)mB*=EV 2 4 **e>tt*ffia*i.fcH«i 
m *s y iSfrW&o)-*)-^ zf/vi&ii . a / d 2 2 fre> 
jr y as snfeSflfflto*>^;mt©fiaiamfeff 
^©fflg^iggjgtca^vr; mwmisytfjvGL 
2 7 . mmmyy jK^affltanutt w • 2 

8. «fi5^^»JWS^^^2 rf. JS»9SIR«3 o& 
Uf^Dy^51£»3 lJ:»J<fcSiattaptCJ:y. SASIB 

<D-9-y?»y{r9ny'ir % yyd)v^n^. 
* a -y ^ &lK-r - *tru~><? OiktSLfm, T^TiEfllrtc 



(9) 
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&iEm^<D t n v >? mmiz-mt £ «t t> tzmm $ n 
s. *■ / 

[0 0 4 7] 3O>4^j60!l®l9tfttt3iti«ffiflftf^lcov\ 

Tig2&tfei3 hftlCS^CfftjilCSiRii-rs. 03 EI 
2£|!?-^B|I#lCte|igH3#&tf ffijEffiK 
ffift3¥Sf 2 5t±. M^.ti^iPili±tcfes-^oS$oi* 

r«3J8££«>. i*H*c$*ft5#tf>7 , ;i/;&«u:«s© 
SI 2 2 <k *©* >7\nHB*j»j»c*rrs--jfe 

©;R£©B£!ig©$:llI3 Ida, b, c, ... d, . . . 

2 4&i)o>vyzf)\,m.-&m-itt. ^oy&Kzixm-rz 

[004 8] iffiSSffiBBfttttBI 3 IZ 3 6 T*^"T «fc O 20 

icszfc-ttfc^-r. H2©ni«j8s/2/>ioi/ffiWft 

«SfflWgg )_bf^^:'ttffi U ^®^C^MP? tc i^ 
[0 0 5 0] HJB«2/>stf;bS«HPB*m • ! RK£»2 .8 

\mMmisyX)\>&w&m$k2 itz^mmtstit^nm 
fflS/>iK^tt«ffli*iaiaBB«:. -y-<pi»iaiBHKtc-»*ft6 

*©*tf>V«fc*S-jEttfc©:M*BB«*:«J6U * 

H^ftmm-feimzttLjjr&^iM^g^ftK r 40 

3©yn«^3 7 HJ:E©HWffi^>i!OuMIHINittffl 
• Jffl^» 2 8 ©MffMSIS trmt. 

[0051] 9mm ms». 2 9 rami 

2/>.sK;i/gffilBIHttm.- fljE»2 8©ffi*flSe*S:A 
LTgtt. A*«J£ISSUCjSt;TJ3«»Jfi» 3. 
0<Offi*RlSJaffll»S:lSWli-r6W»fi«S:«*"r6. « 
xtf. J3»ft£8 3 0 tfSEtflttBJ^ (VCO : Vo 
ltage Controlled Oscillat 50 
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o r ) (DW>-£iziz. nMxm 



#BB¥ 7-321762 

9 0.W 




[0 0 5 2] J^©A*«jQS*#HJffl« 
NRg £3?-f if > 7* U > * □ v * »#& -5 J: »J /J\ 
Sv*»&CHu /§ai5f62gS§3 o©ffi;frf£jgjgjz$$r£^< 

[ 0 0 5 3 ] ^aflfgJgSS 3 0 l±, irnt»^«4S3lA 

•tit. fnvi'asssiit £ft$IK©ttfl£(Ci&K£ 

&5-b->7 r »J >y^o«y^ s p^^ % 71/- 

A^n«j»^. -?—##P*.y #^©#81©^ ;§} 

[0 0 54] _hlB<Z>*ny*}6£»3.1tt— ft© 

^0«y^&#e*$1±Sfe*blC, ^ap?€JS€g3 0 £ lij3!jtf> 
^Sl55SJit§&-g-tf^i:LT : fe ) «J:^. i©«#. ? P >y 
**£83 0K^4ftSJSfflJSSa$tt, -£©ffi#fg^£ 

^aP5SiiSS3 o®m*fl|-»4:ttffip-/^s*s < &fil#<* 

[0 0 5 5] 3©«fc?lCLT, **16«l»Cj:ntf. 5MI 
l£g©-b->^ , U>i'*^p^^ > i/>3K;b^p>y^, 7 1/ 

^mm^(D *f nv i^^n— mt & a e> tcsm 

M<Z>JB«S9B&i83 OO^Sto&eEftWtc^-TS 

[0 0 5 6] r^tc, ^:56WO|g2||^g^J(cov^TI5iret- 
H4lt*»9iC3SsS^D's;^Ji'aa»S»iBI»*SC:© 

t. mm*. H2fcH-«b«»^iCttP!I— «F9«:#U 
-tWSUBfeW^-*. 04{Czp-rJ:e>tC, #IHJS0!I<SS 

3f£S§ 4 2 , HMffl 2/ > ^^&Sttffi» 4 3 

2©nBjBffls/>3K;u5 2 tjw**j!ifii:^jtaft. 
[0057] m\v>mmm ; yyK)vs 

fiffl»ifPJi«-r*©JC«fflU. m2©|UJ8ffl^>JK;b 
5 2 lil^iBll±©$>S#^©H# 1 ~ 1 O-V-y^JVm 

i&(DwmT*mfet$><Diztiimtz>. 

[0 0 5 8] «l©raJflfflS/>sK^5 l©«*»JgfcL 
Ttt. ■t©ffl*S:«riaii±T?«fli'r*IS!tC. ^"2©pjjffl 
fli y > sK;u 5 2 « i;'©n#R3Mti^S^ v S5 1 © 
WlfflJ/i/jK;u5 l ©fittSttftitcS-f «D$fi3#%2©@JU 
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i&X & & 5 . A © J: o 

fcmis ytfjis i mfe-am i®. _ 

^8BS:©iE&i& £i£ y ^l^^^^W^^p-^M^ 

[0 0 5 9) &ic. ^JfeM©iA^{zo^TSi(l-rs. 
JiOi/5 i©j(Bntfffi££&y. ^-.x^i/ kkijs 10 

l±A*Stifc/<-xA> K£M9©ffi&&£&j9»£jt 
5§#l-r 5 3 1 ic J: y fufE©fg l ©H3$!ffl i/ytfijv 510 

««ra8£«4 4 raaBffli/>jK^/ 
ffiBJfctt»4 3 K&^-xAy KSflfi^i, _hfa©<fc 

AJ3-tZ>ZL£%T'%. J t<D1g>-&li.m4lzm&T'7jK-t£^ 20 
A/DSQft»2 2 J:UA*a*ifi. ■ 
[0060] 4B£tf Hfffffttltl^ft sgftft^R£*g 4 
41*. H»«£/>Jj?;Uffi«tftm»4 SJCfcytttttSftfc 
* l ©HJSMS^siU/ 5 1 ©4fcmMR&»c* fl5-2©R 

2 ©PIJBJB *»/K;i/ 5 2 SW#K^i$|i8tt± 

M5"5fc L TfflM 4 2 5 . 

[0 0.6 1] ffiE4BBBttSt£4*4 2iirajffltfS/>i}0U« 
*^ 4 e_U4 l3^&«*ffi$tife«WB*2 0HJIBffiS/i/jJf 30 

;b5 2©M^isy^G)-y->y;^iti:. a/d^#§2 2^ 

V * & BSIS^tC-^* tv 5 - > KS-fS-ft^tc o n T £ 
tt, Jg2©m/g'*/>ttn/5 2(CBBi-SfBSffiBBtf©tf 
3fS:tfe>. -i-fttj-fe, ffiE«W«Sf*«4 2tt4*-M3 
W*>i:ftoT:H4 BfriaigH©»fr-g£H-. ft jfgRfftepi 

y, ffiffiHttffm©m£&sft*jBRtfitK££n. 

«[£«IBB4ttMIE»4 2.icS#ati*3f5!!StJBSSS*« 40 

IZi&T £ -tt £ Z. £ W T' £ 2> . 
[0 0 6 2] ras^Hft3¥fefiPEUtfflf»M^5S£gg4 
4ic«fcs, £i-©|qjHjg*/>iKN/-5 1 '©ffiBtff$Mpe>. 
^2©|^»3fla^»jK;u5 2©B^$|I|±©*#©teg£:}£ 
1 BltT*5tl*:«l±, *©&©J& 2 ©HJ»/g 
S/»tf;U5 2©ja'Kt fltr©J&2©fir»!JB*/>tf?;u5 2 

©j£Steg^e> 1 7 u- Afcffl^-rs a >y ^s&evtif' 

5 3 i: tc J: y aug -t -5 «fc e> tc b T % <fc v v 
[006 3] -©<k o (C LT»6'ti*:ffl5fflB8ffi»i. m 50 



4WP7-3 2 1 7 6 2 
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>?Uy ?&<D&M<DZ P v ^JB»»*t % gfgff^©^ p 
[0 0 6 4] &(C, *fSW©^3^iSMfCo^T^1- 

n 3 m$m\z v x t ffl v \ ^ s^sis® © >r p v ^ 0 fejR 
-r. raH*, H2tra-fliia»da-tcttH-iaF^s:^u 

^©tliW$:^fS. 06{C^-TJ:e>^ *H«0DS 

l>*7 l^-A^P>y^$:A^i^i:LTSl-t-g>^- h'ff^ 
«^»6 1 .-t©^- h{S-^5|^f|6 l ODffi^Y 

[0 0 6 5] friz, ^mmmcDWjmz-D^xmm-r^. 

JMu*j9RW7 l^-A'^P^^$:A*{t^iiLTS 
[0 0 6 6] i©mj£ffl»Htt«T©J:-5lCLTjfetf> 

•fc-itc, iM©l^mffii/>jK;b7 1 ^^-^is^i/^ 
jK^7 2*cflr*Jfl»tc^*an6i:*K:. ^n6»©5tm 

^mm^y^^pmmmmiz^ti^X'. v-hm^ 
tf*yt:*z>mf!a*:m&i-z>. 
[0067]^- hmji£»6 1 tc«fc ij jiga©*n<3j- 

«4»e 2tc«^$n> v- Ymw*yx'3bz>mjm 

[0 0 6 8] 3*UCJ; y, S«K«©A/DSG»»2 2 

*^^fflS/>jK;U7 1 fctf-j*- >jftfl/7 2© 

a55SiS#§ 3 0 ©»S5«8«K©M»ttfTjb*i?\ ^ b £ 

[0069] rkiz. ^m^^m^miz^^xm^- 



■t©sina**tt"4-s. m8izijk-tj:3iz y 

{g|gStiia4 (c^ Lfcm" 2 HiSM©^I^iS{c, p >v 



(1 1) 



ftfflW- 7-3 2 1 7 6 2 



tXjV 5 1 £ 
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[oo7o] #5y6«T?sflrr&«©«- 

H2©|TOS$/:/j}?;b5 2 0 2»H)@ 

It 2 2*tjgi©HJBffiS/>jK;u5 Koy-y-fvyyzfT 

h«-**M->*ca&sa5i ®Hffi&^#;i'5 1 ©-&->:/ 
u >$WKrc©*«Mfc-*-«r^^ _ )/>^--i!8 : V v 

[00 7 1] #3QS«E.J:fttf, A/ DIEM 2 2 tCfc 
;i/ 5 3 ©-&->:/y > jr#tft>ft£vi&gBHK:&tiT& 

jc»jh3*u ^©i&iua&ftms o©ft«»tt©fis 

[0 0 7 2] fcfc. *l®raiBffl£/>JK;b5 

-rsBSHjWfi^*frtt, »i©raj(B«s/'>iic;b5 
>tk;i/5 .i©jBiaKi-&*n*j: ys^JBra •cr«e*> - b. 

«51 ©RJBfflS/>jK^/5 1 ©-«J©J8IH) T-y- Mg-g- 
[0 0 7 3] *««fi©«|^5««^>^TSiWr 

i". HH*. H2fcRI-«ja»« : K:»±H-!«F-9-S:«C 
.■e©BMI H9{CSV*-J:e>K:, *%ttffl©£ 

«K«i±H2©H»ffl^>jJfAr5£«iafiS*flS • «J&«2 

[0 0 7 4] *SQ6«©»flHCo^TSW|-*SK:» 
JB^>#;i/MHISftffi«9 lttRHHffl^^aK^Btt 

m^g. mmmyyttfrtf^mzn&mz-y-y-jv y? 

■^«9 2AMt ^. H»Xtt.WT!K89 2ttA*S 

[0075] ±a©*atettTOflijfc» 9 2 n«t y m 
xttwan6Sfflisra5««©<H»tt. eai»©siHFu 
fiaitt»tt©scii»ia««t©^frtca^Lfe4i«:j8 
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^-5. -wcty, jfc8^#rcHF©B(HT*. -Hjffjjcg 
«raw««©fflK:BUi & * c fc^^-T- *mmmiz «k 
ntf -e-ntftiatttc Wft:-*-* ~ t#T-£ s r^tb. sag 
l fe^gp^jss 3 0 ©m &*?e> r t #t* £ * . 
[0076] j&as, *ia(s«tieiLh©sai«fc»ftan 

[0 0 7 7] 

W9BUtta>mi&i&% **)-yzfvyy-$-2>y-yzfoytr 

^□9^&tfSMT«gA-r&#a©^av^A9jQat 

to? &&, £4£fi*©ftJ6J9^>iK;u©4s^^(CBBj|tL 

gSfcfo. /WPjgJ ^irUy&g©j^3fe^-»UTiE: 

S^*;i«M*s:©gM-&S:«JciE«KHtBa-rfiii:.*« 
T*£, 5MM9-&©7U-AJiJB^>2/r/jK^jaj(B«c 

20 ttfTSS. 

[0 0 7 8] #56W£^&tf§<tI£i§lCj:;fUi. 

^2©m»3ffli/> 3K;i/^#a-r s wwn * «*bw*±© 

«BH©*©-b : i'^;u«»cov^Te»» 4B2DfBBBtf-ffJ&© 
l$ia*&»J*UT«£ffiW©tW«:fTl\ -e©^"H©^ 
©■»->^;U«C"bv\T»±«SffiHfflfi«S:fT*>35fcV^J:-5 
CLfcfeft, ffiS«Wtf*©^i:fe<&«-5Jt§IH«:Kj£ 

■rsifc^s.' jeTr.fflw«©iH -»tcg^a t it&ggat. 

[0079].tfc. #»W©i£fc§6*K:J:*Ui. 
30 «^3V*T#«©*n S«ffi^-©(s| 
JB«2/>jK;i/©eHIJBttaR{CHafcLfcS«e^©* a v 

[0 0 8 0] *»9i©5tWa5fltK:J:ntf. 1 ffl© - 

HJfflffl S/>jK;i/XttlS 2 ©raaiffi yytfjvtT-t&m. 
myy * 1 » v ^^^^ ^.Tt>& sBR^t.- ft»r 

t±. 1 . /7 n <v >7 T' ^^JLil^^iJkdiEL^^ jfi-y * 
■6. 

[0 0 8 1] JEtc, *JSiB©5t«SHlt<fcn«, ^ffib 
40 fe BJBffl S/ > 3K;b©^P4ira PS©ffi S: WSSX 

•fb«tHLT^Lfe^M<f$BtCj: y ^ n y *»£#©ffi 

■<>tt*<f©«lHT-l*ttK:g«iaWflMI©«HCiai6«:fe 

[BHS©t9l4i-«:ft«] 

[HI] *»W3ET*©*175MJi5 5|Qfi«IK:«vx6affi 
ISS© y a * 0 T* & s . 
[H2].*»i}i Jj#.o>m 1 SfeffisMtcffl v * & ${S«Ht© 7" 

50 [H3 ] tthw<D&mmmzi$\-}z>mmm i &cDftmm 



(1 2) 
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[04] *ftwttni&2mmm\zm^z>%:m%i.w.a>zr 

[05] ^W^©m2||J6MfCfe^S-f5Hl7U-A 
ny#0T?&5. 

[07] *5Sfl^£7)m3^ifeWcfc^^e^7 l/- A 



#&1¥7-3 2 1 7 6 2 
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1 1 fmmmms 

12 aaitt^-uaiSEiftjB 

13 v y ■ mmm */ y doi/«j«MB 
14, 24, 4i mmmi/ytfjvmBt^v 

15,31 *ny*J6£» 
1 6 D/AS3ft» 

17,30 msmm® 
18, 2 1 ja»ssoe%8 



[09] *5SW*a;©«5|Q6«tc«v\sg«$iiB©^ 

[010] ^w-^«-^ift^©-«s:^-tBn?abs. 

[011] P Nm^Wl&<D-M*:jjkTmT<2b2>. 
[012] OF DM^S(Z)fW©-M^^t|g T ^ 

[013] OFDM^M^^^h^^tat. 
&5„ 



2 3 JK»7-UxaEBs» 

2 5, 4 2 ffiMBgffigfJH* 

2 6 Sfl-^-dftfjHfelfejijjffjiBEjftaf 

2 7, 4 3 BTOJl^>ilOHttfflfttfJ$| 

2 8 I^^Jffl J/ > rfJl/£fiNNHftffi • fJ^8 

2 9, 6 2, 8 2 

3 4, 71 mmmi/ytfjb 
si fgicommmi/ytfji 



IB 1 4] O FDM*a©7U-At)SO-«^tH 20 5 2 SS2©|J«(&#S,>ijOb 



[015] OF DM^IHSgffl^Mi&^t^D y 
[016] OFDM^G)^J/>/lf;bi:-y->^;uA(o 

[05] 



6 1, 8 1 ff- hfi^«£S 
9 2 *#TX 

[0 7] 



1 



53 



[014] 

OFDM TO 7 W«5iTH 



• I 7 U — Ik- 



" TTT 



nr 



II 

(2— 3P»KJU) 
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5^— *fcS£JB£/>#A, 
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(1 6) 



<ftMT L 7-3 2 1 7 6 2 
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